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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the reduction in cycle property resulted from the 
elution of a negative electrode active material and perform a quick charge and discharge by 
performing the charge and discharge by adsorption and desorption of the proton of an 
electrode active material, and using a proton conductive solid electrolyte highly compatible 
with a solid electrolyte as the dopant anion of the conductive polymer of a positive electrode 
active material. 

SOLUTION: An active material mainly composing an electrode consists of a tt conjugate 
polymer including nitrogen atom, a compound including nitrogen atom and having a quinoide 
structure, and a polymer compound having hydroxyl group. Examples of the n cor\jugate 
polymer including nitrogen include polyaniline and its derivative, an anthraquinone or 
benzoquinone derivative having amino group in the molecule or the like. Examples of the 
polymer compound having hydroxyl group include a polymer derived from anthraquinone or 
benzoquinone wherein the quinone oxygen forms a hydroxyl group by conjugation. 



LEGAL STATUS 

[Date of request for examination] 03.04.1 998 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 2943792 

[Date of registration] 25.06,1 999 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japanese Patent Office 



http://www1 .ipdl jpo.go jp/PAl /result/detail/main/wAAAa04702DA41 1 28871 7P1 .htm 01 /05/1 7 



Searching PAJ 2/2 ^— v 



http://www1 .ipdljpo.gojp/PAl /result/d tail/main/wAAAa04702DA41 1 28871 7P1 .htm 01 /05/1 7 



mB^m^ffff (jp) 



(»2) ^ 1^ & # (A) 



-288717 

(43)^11 B (1999) 10^195 



(51) Intel* 
H 0 1 M 4/60 
4/02 

4/04 
10/40 



F I 

H 0 1 M 4/60 
4/02 

4/04 
10/40 



C 
D 
A 
B 

«*JSC0«12 OL (^11 M) 



(2i)ms»^ 


<fKJF10-91519 


(TDtaiSA 


000004^ 














(22) mis B 


3|iffil0<^(1998)4^3B 












(72)58M# 


Slu mm 






























sea ^ 




























(72)%M« 














11 # B*«^ 
















(74)ftl»A 















(57) imm] 



1 

m^g^^^^^^^/i-^-c!: UT^i? ffi-riE, 

(i^ cO«ig ^ ^i" 6 T - :^ >/5^miB:E11?^i^lf CO 'K - > 

v^U^-^ct:'^^^^^. :?^/^/1^>^>fl:L/c:7 ^/-fi:h:^-/i.:i:"7^ 



(2) 4#P¥ 11-288717 

y ^ w ;^ / u 1? ^ ^ CO ^ ^ ^ r - :^ > ^ 
y-2-r^y/^r^:K- 2 ^;^:/D/^>';:^.>/U/^:>' 
®^^u^^ (D^ag^z^(7> r -^d- -5 s$ aijx ^ n ^ 

[It^^ii 0 ] iE^iSi^^;5^^y rri i; ^ h n^}? 

yr-y>'. y >>r y r >^ h >^;&^ib3itfi^ix 
6 iar-^19 , A^ffi^lf;5^^y b-y v=>^3^f^jj^y b-y 
^^^^vr-^sfi^^tiii tctB^(7:>-7^n hve^M^y*^" 

@^?^^ifift> L< iiy/ut^s^2^^fl?®^^-r55i^y 
-7 - 1^ CO M it r- ^ o r . 

Ifft^iM 12] ^pf^< t ^W^^m'^<nm\\:M7tW.t^^ 
• @^2^m^St>L< i^^yut^gi^m^l^^^'r^jKy 

^ ^-r ^ r - :^ ^ -g- ^ K ^ ^ S b ^ ^ 

[0001] 

- mm^ tj« ^ Kit s o 

[0002] 

fifel^i^Tco J; 9T*^6o o^t?. Igi 1 Oc7):tS5t^KFr®IgI 
{C^-r,^ 0 tc. lE^ft^* 10 1 ±{CjE^S^1i 10 2 
A^^mf*:i 0 3 J-tc-ft^m^i 0 4 

;h.b^-fe:''-^ l^ — 1 0 ^^'k\^X%^'0^t>'^f:L^:><nX 
50 h^. lE^^^l 0 2RU^'ft^^1^1 0 4f^, 



3 

mi i^t/i 2i.z.7Ti-rx ^fc. mmm^^i o e ti^- 
^zmmmi o s^^^tt^nrc^ij*. Ru^mfsmMi o 

9 t:^-^^>'y'y y^^^t^^DMMH^M i O 7 ^cD-r h 
r% iElii?§^® 10 6 i o 9 ^ i.x\t. 

[0 0 0 3 ] ^COm^(D^x:i h >B^^7f^ V m?&CO 

ys^^-rsiS^^. Tj^yen— /u, ^rci^?^^ y e y v> 
[0 0 0 4 ] m\^'^m'^t LT^ y y 

X ^ Q 

[0 0 0 5 ] tz^f}^. '^mfs^n^^z<Dx^^j:^mm 

[0 0 0 6 ] -jK:t^c^J: 5 ^£:^m.m^y-< h^it-^m 

t^^xz(7:>xofj:m^w^n,mm^mn. m^nmm^ 

ii>LTi/^#. nmm^tm^j:t^ti^. z<dz t^mm^ 
mmi^xmrn-r^o 

[0 0 0 7 ] d 9 (^/^ y t^:=i>'U^/U7j-s 

^mm^y ■< K{i:-^ife(7)-ffl-r^^7Ky t-y v>>'<7:)i^^ 
^ y h y - (c v) m'^<of^WzXh^. 

[0 0 0 8] zth\t. H 7 {c.T^t*ct ^> tc. :^^i?&*sr* 
^6^y e y v'v;4im^?^^(7>r-;r>r-#?^^ y 



(3) 11-288717 

1 1 1 \tmMV^m<r:>'^m^mn i lo ttmi^x 

JO [0 0 0 9 ] Z(DX^fJ:mit^^^m^M'r^Z'i}^oXSi 

jt^mmtm<>vxi^<^r:^:k^nm<7yfsmist ur^u^u 

ft) 

[0 0 10] r:^^^cMbT, mwm,m'S^m\^^fzm'^. 
mt^<Dm.M^\zbt^xm.mf^^^(Dmmnmzh^j:y^^ 

[0011] 

JO ho 

[0012] 

htz^<D^^^\ ±.umm 
^m^'rh-^<^MmtiL.tz^^^. TU<r>^mmz.mm 

-^tz\tm\&.(nmm^^'rhr=^:^iytmtti£mm^'^ 
[0 0 13] ^fz:^^m\^. (}^f^<, thm.mm^^<7:^m 



(4) 

5 

±tLX'^ts^^^^mm^mf^'r^xm. Rxfmmmw 

t i^x-^tj^iEmm.^^mf^ir^iim. mjEmm^m^^imt^ 
t i.x^^'kmmm^mf^-r Rv^^mf^^^^ 20 

[0014] 

'^m'^'BLXj''hm^m'^h\^xmji^ri^. mx.\-i. 

Y Kfb-^^^ LTf^. ^'J;tl^4?y tJ? y e y v> 

f^^'St \^xm?^-^fo-\txmm-t^h^xh^o mz^ 



i^mW-l 1-288717 

^m^:^^-/i^^-t\^x^^m-rhcox\ jEmRxj^nm 

[0 0 16] @<4c^lf®^U^y/i-t^lS^5$:il:a?Scof^:»^ 

o 01 ^ i*: ^ ^ b ^ . 
[0 0 17] ¥/i^itkmi^mm^xn. h^-mt 

h y ^/L-r^i-n y ^?^>';^;]^;J-.>'^, hy-7/^:^n 

i^^, 4<y e^yb^^yu^fs:^^, 7< <^ ^^j^/ut^; ^-^^ hy 

2, 3, 5 - h y ^ n n^Vif t"— /U7 

[0018] lEmmm^^ K->'^'>^ MCI^. SflfB 

^:t>'^} cDXo^j^mi^m.mnti.xL.x^m'r^^'j^ 

[0019] ;*:%0^(757j? y -7— mMcoSit;br^^co^^r 
mP^-r-S. i^T(7:)l?^8^TN:i, iEI^?^^^® i: Lr^ y 
y:x, Y^-y<>' h t i^xi-y ^ :^>'^. 'km'(^mnt\^ 



7 

[0 0 2 0 ] ^-r, ^t^S-^l^X ^^f^i^tz^ K-T^CO 

[0 0 2 1 1 A^^mt^i^, ^t^s-^i^x ^ ±mi^tz7r^ V 

[0 0 2 2 ] ztih(DiEmRtmmn.mn. mm\z.x 
Kf . 7f.V'^-m.mtLxm^^t)'^^m\c^n^H\c^ 
i^h^^nmmm^^. i£mmmn^:^m\^x\ti£n,iiL^. 
^I^&tt^ ® d o I ^ r j^t^H:^ ^;!jo u r s Sfi 

^m^mLxhBi\^\ 

[0 0 2 3 ] f^. *^0Jfvl:^l^T. IE. 
^^tiiE. nmm^^^^tLx^ts^h^xh^tK zz. 

t^. m,mM^^xm}^i^x'h^< . lEmMmxhtii:^. 

[ 0 0 2 4 ] t^ciCCmibIE®5:U^*^mii^^>n-?:*iltC 

@^m»@;i^asL, ■^^^u-^^^i.xmnm^n 

[ 0 0 2 5 ] ^^'Jx.^^^ ^mf^m'^t i^x^mm^y ^ k 
'ti>h(oxh^o z(DX ^^^^mm^y ^ y^it^^n.. 



(5) if^P^l 1-288717 

S 

\z-^mvtmt:^j:^o ctzi}^^xz<Dx^^j:f^mn^MnL 

m.m^\zBm-t^mm^Mtm(}^i^x\.^^ . mmm^^^ 
[0 0 2 6 ] xK)fi.i^mzn^ ^/i-miz^mtm^p 

6 1 ^ /J ^ ^ t > -th ^ u= g s i&n^^ 

tr y v>>o-tf-Y y ^ h y — (cv) 

oj^^r-^^. ;*:?iy^jvi:ioi^T(^, y t' y 

;t>''^^^Lr^^teLrt-^6 (Us) o — 

[0 0 2 7 ] g]8, 9 ^ttS^f 6^0^^;5^^^ct 

[0 0 2 8 ] m^mm'^^m^^fzm^. m=^<DXo\z. 
30 mw^<nn.m%\z\k.-^xwmhm^nb<om^mKif^%^ 

[0 0 2 9 ] 

[^j^^'j] ^j.rnmm^m\fx:^^m^M.i^^\zmm'r 

[0 0 3 0 ] nmm i 

50 mmmx^^o mi(DiEmm^'S:\^'ry -^^^^^^ 



(e) 

:/L.fc7j^ y r - y V (jsit. p a n/N a f 

^19, ^yt'Uv^^ (Ppy) r#:>6o 

m.mMx-hhi-y ^>^m:6 {m^5 0um) t^m 
[0 0 3 1 ] i^'mmm(r:>m.mY^mt ( 1 ) nm^u. 

(2) nm<Dm^m:isxrj O) ®?6coMi:co3ooy^ /i? 

[0 0 3 2 ] ^-r. ^^T^-y:/ ( 1 ) (D7^mmm<onmz. 
[0 0 3 3 ] [12 (ci^i'^rjEiiefe® 7 k-^^ > 

h-T*^6^>^-Y:^>'^^ K-TT'L/^^y T:=i y >^ (Pa 
n/Na f) Xhha CtT^Pan/Na f l^i^h^S^t- 

J; Ki {^KL/t^ K"^cD7j? y r- y :yB^\^'ry 
^<or («S ; 5%) $r^.;bDbT-7 O^co 

Ur*§fc. :i(7:»P a n/N a f ( K-/-^> h ^ UT 20 

i-y ^ ::^>H^Z A%^t.riX\^'^^) 8 0wt%. igm 
t LrcO;t?-7j?:/&^^5 w t %^U^/M>'cr- 
<!r y :7 ^/-ft; t:^'- y 7="^^ (PVDF) 15wt% 

tc, r co;^ ^ y -^lE^^^fz^ 1 y -v^J^iJ^iS 

t^cfc^/iJtML, 120°C. 3 O^r^^l^^iirr 2 X 2 c 

[0 0 3 4] m 3{c:^5l^r^1i?g-ife® 9f^/i^ y tf y 
{P p y)Xh^o jE+^irl^^Jcr (7DP p y&'*8 0 w t 

•< vy-i: LTCO/lfy yi/iht'-yr'V (P VDF) 1 

bTt. mz,. y->^:t^^i^*ii3 y — 

vSl^'jfefcJ: DiSSJKL. I2 0t:. 3 0 5>W^^>ii^-ti:r 
2 X 2 c m^cDm^^^/to 

[0 0 3 5 ] lEl 1 (c:^l^r@^mS¥® 6 ^ LT, ^ 

[0 0 3 6 ] m^y^v-yy (2) co^^fg^^coftj^^ 
:;^fetcoi/^TlKl 2:^:5J:u^Il 3^.^i/'^Ti$felB't''5o 40 
[0 0 3 7 ] (EI 4 f^mi^?Sfe^om^fli^6^4#i4t::oi^ 

mmm<^w^^i'^U't^f^^\z.. 1114 co-t?/utc^:5i^T. 

SiJ^SfS^UriM P V S ATfc^f^ 1 4*5 JztJ^, #.0^, 

^:tii 1 ^ \^xm/mtm'mM. Y^mm,^i 2{cp a n 

/'N a f ^tl, ^m^ll 3tce^7-Y-V^iEL, Pan 
/-Na f m^^COm^{li^&^34#t^^5i^,Lf::o 1115 1^114 
CO-fe:;L-^^l^T$y^LfcP a nXN a f ^ ^ ^) y ^ 

[0 0 3 8 ] ^-fs mA<^^W,^m^^XP a n/N a f 50 



^mW- 11-288717 
10 

0. 5 V^T'l OmV/ s e c T*m^&<£:^^^l 
1^*^X315x^1^+ 0. 0 5 V^T-m^4^^?l Lfc 

(a) (DOY^mxh'^o ^h\z,mmz.^o, SSV^ 

X^^\^m^U\^tzCY^mtm^ (b) -C^-5o 1115 

(b) x\t^^\^^K^i^^mz.m7tn^m\f-ii7m.mm. 

ur=^')iy'<D^iti}^l^z,-oX\^^^z.ttmn'^fhf', ^ 
nmmx\t^ (a) {c:^oit^ + o. 4 V'H-ieoosf^ft: 
\^—^^iEmx<^%n. +0, 1 vj^iatT^atTTtf— i> ^ 

g^m^i^^+o. 3 5 v#i5t:i^^yte6. 

[0 0 3 9 ] iEim<D7f. ^)T=^v > tm-cxo \z,^m^m. 
8, 9T*^S. -0. 3 V J: t^^siz-^^ttr-f^mfi^ffi + o 
-0. 3 V J; i?ffi< L./^u'^J; J^c^ftW^^i^f^Sr-^^o 
^ $r I ^ IE 1i c7? if^ g& i b , . 51 1;* A 1^ <7:> ^ ^ ^ ^ ^ o 

riE#a3(7>m®{c+ 0 . ^y. '^mm<^nMk'~o. 3 

[0 0 4 0 ] m^yf-y^ (3) OJl&5i::^^(c:oi.^Tl$i 

[0 0 4 1 ] L/ittjM3s^fTorc3temt^^.(7)m 
^^it\^xiEmt'^m^^\^^'^. 0 ox:<D^i^ 

TT- 1 0 K g/ c m^t7?jE;^/<gr 1 0 ^>ra^Dx.. ^^^^ 

[0 0 4 2] 1 co;j< y-^— ^mof^t^);s^^-ol^r , 

[0 0 4 3] 12 6 1:3:. lEUf^^^ t yu.X'T y ^ -^^-y^^ 
K — 'T'LfcTt^y r-y (P a n/N a f ) ^^i^fci: 

Sc7:3^y T^y K'^ig^-^'ft^-r^o ro^>fb 



u 

[0 0 4 41 ^^mm<7^^^v r=^v y-itmmi^m^h^ 
[0 0 4 5 ] 071^. 'km^Rft^mm^mi.x^^^o ^ 

[0 0 4 6] mt'i^tk\z^^7f.u v>V|^S^7K^fS(C 

7^mm<om^. ^Mc'^^m^M-rz.t\zx^. mate 

[ 0 0 4 7 ] ^^CiEtal, AtlV^-rtLCOmi^T-ti^n h 

J;s^#^i^:^t::J: Dgg^b. 5l7c^i^;:d^^-r z,(d:/ 

mm-r^z.t\zx ^ {zx K^mmnt y^-^o ht^-mt 
[0 0 4 8 ] ^mmm(r)^^^mm'r^fzisb\zi.:xT<rym 

^^/ifeUTtl^m^. 0. 9 VT-3 0 ^rfl^ti;L. 5i^m<D 

i^±^ik. 0. icr-^^^EEo. ev^xiikm^Lti. z 

t^^'f^ P Ji^m^ 1 2 0 0 0 ^ J\^Xh^tL. 

i'^f^x^fz.W^^ . 0. 9 vr*3 o^rfl^Emu. 5:9-ffl(7:' 

itit^. 0, OIC. 0. IC. 0. 5C. IC. 10 

cxn%.\^^^^ti<Dn^'^^^m'^\^tz. ^(om^. 
1 cnm.m<oi^'m.'^^\to , 1 ciik'm.^^<Dijkm^mzn 

8 0%T-^o7to S/t. 0, 5 Cjftm^co^rfe^^S 



(r) 4^^li^l 1-288717 

12 

fZo 

[0 0 4 9] 'mmm 2 

[0 0 5 0] :$:mmm(oWimt. At^toj^jst^te^s^^i^ 
e-y v^vfctb-iTjfi^o. 1 5 vs^^^buy (S^^tefey) {- 

[0 0 5 1 ] :^nmm\z^ ^ , :^^m<^^^') -^-^.^.(0 

[0 0 5 2 ] nmm s 

n hl^mt L-T h y ^/L-Jt-ni^^ (CF3COOH) ^ 
[0 0 5 3 ] :^^5feFtjrMi:, A^tc, 

mmR^;^^t'^:l<m,t^x^^t^^^rr^-^x^^ ^ /i^m^t^^ 

^{ST-r^^^, g^^flfS/ilCC F3C OOH^^AyT' 
m\ t^-<X^^V- (?Sm^:i:tfc) y m 

m^n^ztt^x^^o z<7>xo\z. mwm.%^'^^\zc 

Y'^GOOU(7yX,0'^J:^^W^M't^Z}i\zX'0. 

/i-mmz\t^^t^^<:p-(D^^\,^yr^ y -^—Miik^n^z, 
mx^^o ^7t, mm<Dm^x. prsAm^. ^^^^ 

JO 1^ c FsCOOH-y 13 t'^'V;^? — — S (PC) 

^^'^xhmm<r)m^^mhn^. 
[0 0 5 4 ] mw^i4 

iy^^^bt^iEmm^^\zh^-^^-^tzm. mm^mm-r 
zti^^^. mmmi t^\:^mf^xh^. 

40 I 0 0 5 5 ] *:|im^'J(7>®jf^{^. K-/^> hr•^5':^:7 
[0 0 5 6 ] l^iSCT 5 

h nTjf y rri y v^fij^-rsJi^^, ^ife«^n <!: ^o>t < 

50 7f.\jr ly'^^m\^fzm^^Z]:t^X^^+ 0 . 15V@ 



(S) 



11-288717 



13 

[ 0 0 5 8 ] ^mmm<ox 5 i^iEmf^^^^. ^siMi: 
[ 0 0 5 9 ] mmm 6 

fj:< ^^u i^r ^ y r:^ b J > (pdaaq) ^^r^ijffi 
[ 0 0 6 0 ] ;^^JS^ijTM^. ^SS9^'J5 u r 

[ 0 0 6 1 ] :^mis^m\t. mmm s tmcxo tciES, 

[ 0 0 6 2 ] HJ^^^'J 7 
[0 0 6 3 ] ^:t®^^'J 1 

[ 0 0 6 4 ] :^l:[:^^'Jcoltif^f^, jEli, AtM(7D^j^;^T- 

mf^x\t. MmiS7f^mmtMmt^\M.^mMLx\^^^rz 



14 



[0 0 6 5 ] ttSfiE^'J 2 

[0 0 6 6] ;^fct:g^^3^iJcoiif^i^. y y v^v-cofe 

mxh^fz.^. sEm/m^nm'^mx<omm&^t^xt 

JO 7-#ttt>#.< ^^5o 
[0 0 6 7 ] ttg^W 3- 

:^tmm(7:>mmt. 'mm^mtL^xi--7^:t>'^t7K7^^ 
coMf^mx^^ FYS Amm<7^f^:^^m^^^ z t^^m 
m^H tmcmmxh^o o^i?, mwn 

^mnm^3M<DPv s ATKs^s^^i^-tr/-? l 

XM\^^-^^. 

[0 0 6 8] :$:it^mx\t. ^mm^mi^^mi^MM^mx 

20 ^S-:^:7-f pT^^^g^^ii 

P p y (75^tli^^^cpW^i^Tl^Sfca^. S-^tc^&^f^^S 
OP p y ;6^^a:i'r5 r ^ f^/^l^;5^ ^S^WtC ^ :7 ^ :t V 

mtC^&^i^ifelSCOP p y d^Stib-r^o corc*t>. 4-^/^ 

L ri ^ 6 fcfc^ ^ ^ fclE^ CO ^ 

W.^^kjxy^^'bfzt>. mm^. ^ ^'(j%MWL<^ \' y ^ r 

30 ri'^5>o 

[0 0 6 9 ] J|^±co|gJS^)J^t/it:i5WT-#bix/c.^^^^ 
^1 {c^^j^fc. 

[0 0 7 0] 
[^1] 







0 . 1 ciffestc^j-r 5> 
ftit (%) 


(mQ) 




1 2 0 0 0 


8 7 


7 




9 0 0 0 


8 2 


1 1 


mMmz 


7 7 0 0 


9 2 


5 




110 0 0 


7 8 


1 4 




115 0 0 


7 6 


9 




1 2 O 0 0 


S 7 


6 




9 5 0 0 


7 9 


8 




1 5 


5 2 


9 7 0 




1 2 0 0 0 


6 9 


2 1 




3 2 0 0 


6 5 


8 2 0 



[ 0 0 7 1 ] ^TO«i^^^-rS t:)(7)r-*>^. 



(9) 



^11-288717 



15 



16 



2. ^^t-^^< fj:^:ito 

[ 0 0 7 2 ] :^^m\zx ^i^^i}mhti^m^^mm'r 
[US] *^0^c7:>-iiss?i^^(c/^s^^m^^^xt:s^];^ 

[114] *^0jr-^SM U;^cm:^ft;^iay:^fflcoir/L'C7)^5t 
[US] IEtaii^^Sc7>S^i^tt^Sy^L/ci^'< ^ i; 

5 vir-comteit?i<^?S'5 iguf^3gm^, (b) 1^ + 

0. 0 5V75^b+0- 8 5 V^r-1^&^§l$r,^i9 iSL/c 



[!18] ^BJcO 1 ^Jfi«?iJtc/^^l|^^gm^^>bTc75:fe 

[1219] s*afi?®^^v^-rt^^l!)SL.7tft1igife®(75•t^ 

[nil] t;^5fe^'jtc/^^jE:t^^4i(?>^5C&^j^^®[ir**? 
[Hi 2] mmm^^j:^nmm.m<^m^^mmmmxh 
[Hi 3] ^i}^^m<D'^mf^%'^<Dmmi^^^<omti^^^ 

1 jEt^^m^*: 

2 lEtimi^ 

4 ^mmm 

5 1/ ^ ^ — 

7 lE^lfg^® 

8 ^mit^^J 
9 

1 0 mm 

1 1 

1 2 rN^m^ 

1 3 Mnm 
1 4 



[01] 



im 2 1 



1 1E* jSStt: 



^6 



5-tr/^L/— -St — 




8 3e«ft##j 



imi] 



2H* + 2b- + 





(10) 



!^mW-l 1-2887 17 





(11) 



^mW^l 1-288717 



[d 1 0 ] 

101iE«mStt 



[Hill 



i 



z 



■ 



101 mmtn'sw 

102lEfilS4i 

loem^^s 




[HI 2 ] 



107iS«(t4-« 



[His] 

110«)«>Kfig(7>fi«%«!)fi 





^ ^ •> ^ ' " ^ ' 



(72)^1^^ mm 



